Previous studies in this laboratory have demonstrated the presence of a peptide that inhibits granulosa cell proliferation in medium sized follicles. This peptide was produced after 72\p=n-\96h of exposure to diethylstilboestrol (DES). This study analyses oestrogen and gonadotrophin modulation of this and another stimulatory peptide found in large follicles. Intact, immature, female rats were assigned to the following study groups: (i) 
Introduction
Ovarian folliculogenesis is characterized by rapid growth of small primary follicles, with few granulosa cells, to mature preovulatory follicles with several layers of cells. Thus, granulosa cell proliferation is an important feature in this developmental process. The well-known mitotic regulators are follicle stimulating hormone (FSH), oestradiol and possibly luteinizing hormone (LH; Richards, 1980; Bogovich et al, 1981) . The nature of the proliferative response to these hormones depends on the specific stage of development, and hence the size of the follicles.
Whereas Hirshfield (1985) has shown that, in rats, FSH stimu¬ lates only certain classes of follicle to grow more rapidly, studies from our laboratory have shown that oestrogens stimulate small follicles and inhibit medium follicle growth (Chakravorty et al, 1991b) . This suggests that the rate of granulosa cell proliferation is controlled at each stage by separate hormonal cues.
The exact mechanism by which gonadotrophins and oestradiol control granulosa cell mitosis is not completely understood. mitogenic factors. There is substantial evidence that several peptide growth factors are involved (Gospodarowicz and Bialecki, 1979) . Some of these factors are present in the ovary and are produced locally (Adashi et al, 1985; Dorrington et al, 1988; Lobb et al, 1988) (Chakravorty et al, 1991a) and that growth of medium and large follicles is stimulated 12 h after this surge. In The ovaries were removed and cleaned of fat; follicles were isolated and separated by size; and granulosa cells were then harvested from follicles of three sizes as described previously (Chakravorty et al, 1991a) . Rates of [3H]thymidine incorpor¬ ation in these cells were measured as described previously (Chakravorty et al, 1991a) . Follicular fluid supernatant was collected (Chakravorty et al, 1991a, b) (Chakravorty et al, 1991a Laemmli (1970) (Chakravorty et al, 1991a) . The effect of these surges on FFS protein content and peptide activity was investigated by blocking both FSH and LH surges with pentobarbital, given at 30 h (Expt 3). When pentobarbital was given 6 h before the expected surge time and serum content of gonadotrophins was assayed every 2 h for the following 10 h, both FSH (Fig. 3a) and LH (Fig. 3b) were completely blocked. Removal of the gonadotrophin surges increased follicular protein content in the medium follicles (Fig. 4) (Fig. 5a ), but was also significantly inhibitory at a dose of 300 µg of the total FFS protein (Fig. 5b) . The decrease in protein synthesis in large follicles seen after gonadotrophin blockage (Fig. 4) (Fig. 6 ), suggesting that inhibitory activity was present when endogenous oestradiol concentrations were high (Chakravorty et al, 1991a (Hirshfield, 1985) . FSH (Hirshfield, 1983 (Dorrington et al, 1988); Knecht et al. (1986) (Richards, 1979) , suggesting that specific factors are induced locally within the gonad by these hormones.
A recent report has shown the presence of several mitotic regulators within follicles (Hammond and English, 1987) . In the present study, the detection of both stimulatory and inhibitory peptides in follicular fluid supernatant, which are controlled by separate hormones, shows that granulosa cell proliferation is under multifactorial regulation. The process is not simple but is dictated by several regulatory elements (May et al, 1990 
